Total proteolytic activity and concentration of alpha-1 antitrypsin in meconium for assessment of the protease/antiprotease balance.
During intrauterine life, various proteolytic enzymes and their main inhibitor, alpha-1 antitrypsin, accumulate naturally in meconium. A protease/antiprotease balance is required to maintain the biological stability of the environment in which the fetus develops. The pool of active proteases was determined using the EnzChek Protease Assay Kit. The concentration of alpha-1 antitrypsin in meconium was measured by enzyme-linked immunosorbent assay. Serial portions of meconium (n=80) were collected from healthy full-term neonates (n=19). Mean concentrations of active proteases and alpha-1 antitrypsin were 1.55 [standard deviation (SD) 1.3]mgg-1 (range 0.15-6.17) and 3.72 (SD 1.78)mgg-1 (range 0.76-8.55), respectively, with significant correlation (Rs=0.32, p=0.004). A significant increase in the concentration of active proteases was found between the first and last meconium portions (p<0.05). The proteases in the last meconium portions had a higher reaction velocity and affinity for the substrate than the proteases in the first meconium portions. The active protease:alpha-1 antitrypsin ratio was <0.5 in all first meconium portions, but was higher in the last meconium portions. Strong correlation between the concentrations of active proteases and alpha-1 antitrypsin in meconium may indicate their mutual interaction in the intrauterine environment. Alpha-1 antitrypsin maintains the protease/antiprotease balance during fetal development.